INTRODUCTION
The X-ray absorption spectroscopy(XANES~EXAFS) is sensitive to the short-range coordination about a specific element averaged over its different sites, whereas X-ray diffraction to the long range periodicity about a specific site averaged over the different atoms. By using both techniques complimentarily, a detailed information on local geometry and electronic structure of a specific element could be obtained as reported previously [1, 2] , in which the X-ray absorption spectroscopic analysis for iridium perovskites has been performed. In this way, the oxidation state of transition metals could be qualitatively determined by the near edge structure and the second derivatives. The local structure and bond lengths could be estimated by the EXAFS analysis and Rietveld refmement technique very clearly.
In the present study, an attempt was made to solve the electronic and local structures of ruthenium ions with different oxidation states, +IV and +V stabilized in the perovskite oxides by using XANES and EXAFS techniques.
2. EXPERIMENTAL Polycrystalline samples of L%BRuO, (M = Li, Mg, and Zn), and B%YRu06 were prepared by calcining stoichiometric amounts of reactants La(CH,CO,),, ZnO, Y,O,, [MgCO, Mg(OH), H,O], RuO, and Li(0H) H,O. The latter should be added excessively in order to compensate for the sublimed Li,O at the given reaction conditions as follow; L%LiRuO, was prepared at 800°C and the others at 950°C for several days in an oxygen flow of 1 bar (lo5 Pa). An oxygen gas pressure of 2 kbar (200 MPa) using a compressed gas apparatus was applied for LqLiRuO, at 800°C. In case of B%YRu06, it was treated again at 1100°C in air for 48h in order to obtain a single phase in the X-ray powder diffraction pattern. The X-ray absorption measurements on the Ru K-edge were carried out with synchrotron radiation by using the EXAFS facilities installed at the beam line 10B of the Photon Factory, the National Laboratory for High Energy Physics(Tsukuba), operated at 2.5GeV, 260-370mA. All the data were recorded with a spacing of -0.3 eV for the XANES region and -1.5 eV for the EXAFS region in the transmission mode at room temperature, using a Si(3 11) channel-cut monochromator.
RESULTS AND DISCUSSION
Crystallographic results We have performed the Rietveld analysis for three compounds, LqBRuO, (B=Li, Zn and Mg). In this study, refmements based upon the integrated intensities of Bragg reflections for all three compounds were carried out in space group P2,In (No. 14) with unit cell parameter of ca. 42% x 42% x 2% and P = 90.0°, where a, is the unit cell parameter of a simple cubic perovskite, thus allowing for an ordered arrangement of cations over the B-sites. And it should be noted that the lattice parameters can be considered as those of a pseudo-orthorhombic lattice, and the B-site cation retains the bodycentered orthorhombicity in this space group, but only the lanthanum and oxygen ions lost the orthorhombic symmetry, so that the lattice symmetry was reduced to a monoclinic one. The ideal atomic coordinates were used as starting values in the Rietveld refinements. After successive refinements of the profile parametersw, V, W, NA, NB, P), the positional parameters for lanthanum and then for oxygens and the isotropic thermal factors for all ions, the Rietveld refmement converged to the Rwp factors of 7.1%, 5.41%, and 6.98% for L%MgRuO,, LqZnRuO,, and LqLiRuO,, respectively. X-ray Absorption spectroscopy The Ru K-edge XANES spectra and their second derivatives for the present compounds are quite similar as shown in Figure 1 . This indicates that the local structure of ruthenium ion in each compound is almost the same as nearly regular octahedron, since XANES spectral shape is dependent on the local structure around the absorber ion. Thus it can be easily understood that even in LqBRuO, (B=Li, Mg, and Zn) with monoclinically distorted lattice, a distortion in short range order-Ru06 octahedron-is not large enough to affect XANES spectral shape. This is also confmed Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jp4:1997230 C2-764 JOURNAL DE PHYSIQUE IV by the absence of pre-edge peak which is assigned to the dipolar forbidden Is+ 4d transition, since it has a large intensity due to d-p mixing or quadrupole allowed transition as the local structure around absorber ion is distorted from octahedron to tetrahedron [3] . On the other hand, although the shapes in XANES spectra for the present compounds are a quite similar one another, it is clearly seen that the peak positions in the main edge region shift to higher energies as the oxidation state of the ruthenium ion increases. The first peak on the main edge region assigned to dipole allowed 1s -+ 5p transition is different by ca. 2eV, from ca. 22131eV for R U +~ to ca. 22133eV for RU+' , depending upon the oxidation states (+IV & +V), and the second peak primarily caused by the continuum shape resonance effects shows similar tendency.
It is also of great interest to examine quantitatively the change of Ru-0 bond distances depending on the oxidation states of the ruthenium ion in comparison with earlier diffraction results. The determination of the metal-oxygen bond distance by means of EXAFS spectroscopy might be quite instructive because the ruthenium ions in all compounds exist in only one site, so that the first shell for the nearest neighbor of oxygen around the central metal is well separated from the other distant shells in perovskites. The k3-weighted Ru K-edge EXAFS spectra for the present perovskite compounds are shown in Figure 2 (A) and their Fourier transforms(open circle) and best fits(so1id line) in the range of -38;' I k I -138i1,in Figure 2 (B). The first peak in the Fourier transforms is attributed to the Ru-0 bonding pair. The fitting results for the first shell are presented in table 1 in comparison with diffraction results. The Ru-0 bond distances were in relatively good agreement with the crystallographic results and show the tendency to decrease depending upon the increase of oxidation state of the ruthenium ion. On the other hand, the Ru-0 bond distance in case of the same oxidation state show a little difference. These differences could be explained by considering the competing bond effect. The Ru-0 bond distance in La2MgRu06 is shorter than that in La2ZnRu06, which can be understood from the fact that the ionicity of the Mg-0 bond is larger than that of the Zn-0 bond. In addition, the shorter Ru-0 bond distance in La2LiRuO6 compared to that in BazYRu06, can also be understood since the former has the smaller A-site cation and weaker competing bond (Li-0). 
